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NEEDLE UNIT 

This invention relates to fluid-handling devices, in particular hypodermic 
S syringes, and is particularly concerned with needle units adapted to be coupled to syringe 
barrels from which fluid is to be dispensed via the needle. 

Ik our prior International Patent Application No. PCT/GB02/01 865, there is 
disclosed a syringe comprising a barrel and a needle unit comprising a housing connected 

to or collectable at one end to a barrel a a needle-mounting hub, a biasing element arranged 
to urge the hub inwardly of the barrel, and a stop element blocking inward movement of 
the hub into the banel until the hub is released from the stop element in response to a 
plunger associated with the barrel reaching the final part of, or the conclusion of, its 
delivery stroke to allow retraction of the needle-mounting hub into the hollow plunger. 

IS Such a needle unit is referred to herein as a "needle unit as defined". 

In the needle unit of Internati onal Patent Application No, PCT/GB02/Q1865, 
the stop element includes an integral seal, in particular a lip seal, to ensure that the liquid 
delivered from the barrel passes through the needle. 

20 

The present invention seeks to provide improvements in needle units as 

defined. 

According to one aspect of the present invention there is provided a syringe 
25 having a needle unit as defined and in which the barrel or a part for connecting the needle 
housing to the bartel is provided with a seal which contacts an outer peripheral surface of 
the stop element. 
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The seal may be a lip seal which tends to deflect radially inwardly when the 
fluid is pressurised during the delivery stroke of the plunger. 

The seal may be integral with the barrel or said connecting part 

5 

Ike housing or the connecting part may be readily connectable to the barrel 
but once connected the arrangement may be such that it cannot be freed from the barrel, 
at least not without the application of forces substantially in excess of the force required 
to effect the connection to the barrel. 

10 

The housing or the connecting part may be designed to snap engage with the 

barrel. 

According to a second aspect of the present invention there is provided a 
IS needle unit in which the stop element is arranged to snap engage within the housing to 
couple the needle tub to the housing and retain the biasing element in a stored energy 
condition. 

The biasing element is typically a coiled compression spring which is 
20 arranged in encircling relation with the needle. 



According to a former aspect of the present invention there is provided a 
needle unit as defined and a sheath for enclosing the needle, the housing including one or 
more openings through which the sheath and stop element can make contact so that the 
sheath can be used to apply axial force to toe stop element without significantly stressing 
the coupling between the stop element and the hub 
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This aspect of the invention is particularly advantageous where a sliding type 
sealing action is provided between, the outer periphery of the stop element and an adjacent 
component The sliding type sealing action may for example be provided by means of a 
lip seal on the barrel or an intermediate part for connecting the housing to the barrel. 

5 

In one embodiment, the housing is provided with one or mow openings with 
which a projection or projections on the stop element snap engage and the openings arc so 
arranged that a portion or portions of the sheath can be brought into abutment with said 
projection^)- In another embodiment, the projection or projections on the stop element 
10 engage with an inwardly directed rib or the like on the housing. It will be appreciated that 
the engagement between the stop element and the housing may be effected in other ways; 
for example, projections on the housing may snap engage with appropriate formations on 
the stop element. 

15 The hub and the stop element may be formed as plastic$ mouldings in such 

a way that the stop element is axially captive with the hub, the stop element and the hub 
being disengaged jfrom each other during said final part ot or at the conclusion of, the 
delivery stroke of the plunger to allow the biasing element to drive the needle into the 
hollow plunger. 

20 

The manner in which the stop element and the hub interact with each other, 
Hie design features and production materials for these components and the biasing element 
may be as disclosed in International Patent Application No. PCT/GB02/01 865. Also the 
manner in which the plunger interacts with the stop element and the hub may be as 
25 disclosed in International Patent Application No. PCT/GB02/01865. 

The plunger may comprise a piston member and separate hollow rod 
arrangement as disclosed in our UK Patent Application entitled 'TrefiUed Fluid Handling 



» 
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Device" and of even date herewith, the entire disclosure of which is incorporated herein 
by this reference. 

The invention will now be described by way of example only with reference 
to the accompanying drawings, in which: 

Figure 1 is a schematic longitudinal sectional view of one form of needle 
omit and part of the barrel of a hypodermic syringe in accordance with the 
present invention; 

Figure 2 is a perspective cut away view of another form of needle unit shown 
hi conjunction with the barrel of a prefilled syringe. 

The various aspects of the present invention may be implemented in a fluid 
handling device comprising a barrel for containing fluid to be delivered through aneedle, 
a needle-mounting hub at one end of the barrel, a biasing element arranged to urge the hub 
inwardly of the barrel, a stop element blocking inward movement of the hub into the 
barrel, a hollow plunger which is movable wimin the barrel to deliver fluid from the barrel 
via the needle and is associated at its forward end with a portion which is severable in 
response to movement of the plunger over the final part of, or at the conclusion of, its 
delivery stroke to allow retraction of the needle-mounting hub into the hollow plunger, the 
hub and the stop element being formed as plastics mouldings in such a way mat the stop 
element is axialry captive with the hub, the hub and stop element being disengaged during 
said final part of, or at the conclusion of, me delivery stroke of the plunger to allow the 
biasing element to drive the needle into the hollow plunger. 

Referring firstly to Figure 1 , a disposable medical syringe comprises a hollow 
barrel 10 which accommodates a plunger 11 generally of the form disclosed in 
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international Patent Application No. PCT/GB02/01865 orPCT/GBOO/04573, the plunger 
comprising a rim portion 13A and a blocking portion 13B. The barrel 10 is provided at its 
forward end writ a needle unit 12 comprising a housing 14 which is coupled to the the 
barrel 10 by any suitable means 15 such as snap engaging formations or a screwthreaded 
5 connection which may, in each case, be irreversible so that the needle unit is permanently 
connected to me barrel. 

A needle-mounting hub 22 is accommodated within the housing 14 and is 
encircled by a coiled compression spring 24 which engages at its forward end with a flange 
10 2S of a conical section 20 of the housing and at its rear end with a radial shoulder 26 on 
the hub 22. The spring 24 serves to bias the hub 22 and needle 30 inwardly relative to the 
barrel 12 (and outwardly relative to the needle unit housing). 

The hub 22 is of generally cylindrical configuration and has an axial bore for 
15 reception of the needle 30. The bora may be a throughbore and may be of tapering 
configuration tb allow the needle to be fitted to the hub as a press-fit or by spin-welding. 

Rearward movement of the hub and needle assembly (to the right as viewed 
in Figure 1) is prevented by a stop element in the form of a crown 34 which is carried by 

20 hub 22. The crtrwu 34 is of generally cylindrical configuration and comprises a forward 
portion 36 within the housing 14 and a rearward portion portion 40 of tapering, e.g. 
generally conical, configuration. The portion 40 enters the forward end of the barrel 10 and 
coropeiates with a lip seal 38 which flares radially inwardly and is resilientty flexible so 
mat, on insertion of the crown portion 40, it is deflected radially outwaidly so that it men 

25 bears resiliency against, and makes effective sealing engagement with, the outer peripheral 
surface of the crown portion 40. The hp seal 38 may be integral with the barrel which itself 
may be a plastics moulding. 
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The hub and crown are produced as plastics mouldings by two-shot moulding 
which serves to integrate the two components and render them captive with each other so 
that ihey effectively constitute a one-piece component designed to separate from each other 
at the interface between the hub and the crown when subjected to a predetermined 
forwardly directed axial force. At the interface 45 between the hub and crown, the 
components may have interfiling formations, e.g. mating finsto-comcal surfaces, which 
may determine at least in part the force needed to separate the two components. Separation 
of the hub from the crown may be effected in the manner described in detail in 
International Patent Application No." PCT/GB02/01865. 

The crown 34 is engaged with Ike. housing 14 by snap engagement of laterally 
directed projections or latches 50 with openings 52 in the wall of tie housing 14. The outer 
faces 54 of the projections 50 are inclined so that as the crown is inserted into the housing, 
the projections may ride over (he inner surface of the housing and tie spring outwardly to 
effect snap engagement. This allows the crown, hub and spring to be assembled to the 
housing in a simple and effective manner by pushing the assembly of crown, bub and 
spring (against the biasing action of the spring) into the housing until the latches 50 spring 
into tie openings 52 and prevent return movement of the assembly. 

Once the crown, hub and spring assembly has been fitted to lie housing, the 
needle unit is fitted to tie barreL This involves pushing tie crown into the barrel against 
lie resistance created by the lip seal 38. To avoid stressing the connection between the hub 
and the crown at this stage with the consequent risk of prematurely freeing the hub from 
the crown, the force needed to properly engage lie crown with tie lip seal is applied along 
a patbway which by-passes lie the hub/crown connection 45. More specifically, the force 
is applied directly to the crown (see arrows X) fbrough tie openings 52 byway of a sheath 
(not shown, but see Figure 2 which illustrates the form that the sheath may take). The 
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eheath serves to shield the needle and includes ribs arranged to contact the latches 50 via 
the openings 52. 

Afer the needle unit has been assembled to the barrel and the syringe is about 
5 to be used to administer an injection, the sheath is removed. 

Referring now to Figure 2, the syringe shown is suitable for prefilled 
applications as disclosed in our UK, Patent Application entitled "Prefilled Fluid Handling 
Device" and of even date herewith, the entire disclosure of which is incorporated herein 
10 by this reference- The syringe includes a barrel 1 1 0, a piston unit 114 and a hollow rod 122 
for displacing the piston member 1 14 toward? the dispensing outlet 1 12 of the barrel so as 
to discharge apxefilied amount of drug or other component from the barrel and through 
the needle 120 of the needle unit 1 18. In Figure 2 5 the needle unit is shown enclosed in a 
sheath 160 but, in practice, the sheath is removed before the contents of the barrel are 
15 discharged through tihe needle- 
Features relating to the piston member 1 14, the barrel 1 10 and the rod 122 are 
described in said UK Patent Application and reference should be made thereto for specific 
details. Briefly, the piston member comprises a central glass blocking portion 1 36 received 
20 in but severable or dislodgeable from a plastics rim portion 130 provided with a silicone 
rubber seal 138 having an integral extension 144 which overlies the forward face of the 
piston member to eliminate any risk of constituents of the plastics moulding contaminating 
the contents of the chamber 116. 

25 Itie needle unit in Figure 2 comprises a housing 162 having a relatively 

narrow forwardly extending section 164 and an enlarged trailing section 166, there being 
openings 168 in the housing 162 at the junction between the sections 164 and 166. As in 
the embodiment of Figure 1 > th# housing 1 62 accommodates an assembly comprising a hub 
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169, a crown 1 70 and a coiled compression spring 1 72 which is trapped in a compressed, 
energy storing state between the forward end of the section 164 and a shoulder 174 on fee 
hub 169. This, assembly can be fitted to fee housing in fee same manner as described in 
connection wife Figure I , L* by inserting fee assembly unfil fee latches snap enagage in 
5 fee region of fee openings 168. In this case, fee snap engagement is between feelatehes 
176 and an inwardly directed rib 178. The hub and crown are coupled together at the 
mterfece 180 in fee manner previously described so that fee hub can be released from fee 
crown to allow needle retraction during fee final part of or on completion of the forward 
stroke of fee piston member 1 14. 



20 



la this embodiment, instead of providing fee hp seal on fee barrel (in this 
case, a glass barrel), fee lip seal 179 (see fee detail view, Figure 2A) is provided on an 
intermediateplastics component 182 which couples fee housing 162 of fee needle unit to 
fee dispensingoutlet 1 12. The intermediate component 1 82 may engage wife the outlet 1 12 
in any suitable manner, e.g snap engagement or screwthreaded connection (irreverible or 
otherwise). The component 182 may be fitted to fee barrel outlet 1 12 before it is engaged 
wifefeehousteg 162 oritmay be initially fitted to fee homing 162 and then coupled to fee 
barrel outlet 1 12. To ensure feat fee interface 1 80 is not stressed while effecting sliding 
engagement wife fe e fi p sea l 179, fee sheath 160 can be used to apply fee pessary force 
ferectly to fee crown 170 via fee openings 168. To feis end, fee sheafe is provided wife 
mtemalribs 184 which, when fee sheafe is fitted over fee housing 162, contact fee corwn, 
e.g, fee forward ends of fee latches 1 76 at locations 1 86. 



25 



In practice, fee prefixed syringe barrel will initially have a bung in its outlet 
1 88 to retain fee drug or other component within fee chamber defined in fee forward end 
of fee barrel by fee piston member 1 14. When fee syringe is to be used to inject a patient, 
fee bung is removed and fee needle unit is fitted to fee outlet 188 using fee sheafe to 
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ensure that the interface between the hub and crown is not stressed during the fitting 
operation. 

Whilst endeavouring in the foregoing specification to draw attention to those 
5 features of the invention believed to be of particular importance, it should be understood 
that the Applicant claims protection in respect of any patentable feature or combination of 
features disclosed herein and/or shown in the drawings whether or not particular emphasis 
has been placed on such feature or features. 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defecfe in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
□/FADED TEXT OR DRAWING 

Q BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

CU COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



